Binding characteristics of M and L isoantibodies to high and low potassium sheep red cells.
Binding of highly purified 125I labeled M and L antibodies, both belonging to the immunoglobulin G class, was studied in high potassium (HK) and low potassium (LK) sheep red cells. Anti-M and anti-L bound specifically to M and L antigen positive HK and LK red cells, respectively. Nonspecific binding was higher for anti-L to HK cells than for anti-M to LK cells. Once bound, the M and L antibodies were capable of inducing complement dependent immune hemolysis. Only 75-100 and 500-750 molecules of anti-M and anti-L immunoglobulins were required to hemolyze 50% of HK (MM) and LK (LL) red cells, respectively, suggesting that the M and L antigens may be clustered on the surfaces of these cells. Equilibrium binding studies revealed that the maximum number of M sites is 3-6 x 10(3) in HK (MM) and 1.5-4 x 10(3) in LK (LM) cells, respectively. In comparison, the number of L antigens is slightly lower in LK cells, about 1.2-1.8 x 10(3) in LL and less in LM(LK) red cells. The number of M and L antigens, therefore, is more than an order of magnitude larger than that of the Na+K+ pumps measured previously in these cells by 3H-ouabain binding, thus precluding a quantitative correlation between M and L antigens and the Na+K+ pumps different in the three genetic types of sheep red cells. The binding affinities of both anti-M and anti-L could not be described by a single equilibrium dissociation constant indicating heterogeneous antibody populations and /or variability in the antigenic sets of individual HK or LK cells. The pronounced heterogeneity of antigens and/or antibodies in both the M and L systems was reflected in the antibody association kinetics, which also exhibited a remarkable temperature dependence. The data suggest that the correlation between the M and L antigens and the Na+K+ pump molecules is more complex than that in goat red cells previously reported by others.